APPENDIX A - EQUIPMENT

How to Clean and Care for Equipment

Nets

To ensure that no contamination occurs between sampling sites, make surethat al netsand organism collec-
tion equi pment have been cleaned of al organismsand matter. Be sureto rinsethem thoroughly before
transporting to another location.

Tr'anspar'ency Tube (From Minnesota Citizen Sream Monitoring Program, " Stream Reader" Spring 2000)

If you monitor a stream that is on the murky side, chances are the walls of your transparency tube have
clouded up. Try cleaning theinside of your tube by filling it three-quartersfull with tap water, add a
couple drops of dish soap, and push a clean, soft rag or washcloth down the tube with the end of a
broom handle, scrubbing the sides. If you take the stopper out of the bottom, be sureto fit it back into
thetube securely.

If your tube has arelease tube and valve, it may become crimped. Try moving the position of the clamp
onyour release valve from timeto time, and fully release the clamp between uses. By doing this, the
tube won't break down and get crimped in any one spot.

E.coli Testing Supplies
Store bottles of Coliscan Easygel inthefreezer for up to oneyear. Do not freeze pre-treated petri dishes.

Chemical Testing Kits

Do not storein kitsin your car or anywherethey would experience extreme hot or cold temperatures. Bright
light degradesthe reagentsin the CHEM etrics ampoulesand color standards - do not leavethem openin
sunlight orindoors. Besuretotriplerinsebottles& tubeswith distilled water immediately following teststo
avoid staining and contamination, and alwaystriple rinsewith samplewater beforetaking astream sample.

Besureyour chemicals, test strips, and color standards are not expired! CHEM etricscolor standardsare
good for 2 years, Water Works pH test strips are good for 2 years, and the Nitrate/Nitrite test strips
expireafter 20 months.

Resupply Policy

You may receive replacement chemical testing supplies (pH strips, nitrate/nitrite strips, CHEMetrics
ampoulesand color standards) from Hoosier Riverwatch if you meet thefollowing criteria:

* You have registered yourself and at |east one sampling sitein the Hoos er Riverwatch on-line
database (www.Hoos erRiverwatch.com)

* You have submitted at least four sets of datato the on-line database within the last year.

* You are current and up-to-date on your submissions of quarterly activity reportsto Hoosier
Riverwatch (if you received suppliesfrom usthrough the Equipment A pplication program).

If you meet these criteriaand wish to obtain aone-year supply of updated chemical testing materids, please
visttheHoos er Riverwatch website (http://riverwatch.in.gov) and download acopy of the Supply Request
Formor contact usto request acopy. You can mail or e-mail the completed formto Hoos er Riverwatch.
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Equipment for Water Quality Monitoring

Thefollowing suppliesmay be useful in monitoring thewater quality of your local river or stream:

Site Assessment

[ Sy Iy Ry Ny

Maps(e.g., 7.5" topographic map, assessor’smap indi cating property boundaries) and aerial photos
Compass and survey tapefor marking boundaries

Clipboard, writing utensils, and laminated copiesof chemical, biological, and habitat datasheets
Tape measure or twinemarked in one-meter/foot lengths

Stopwatch for measuring stream flow

Apple, orange, or other biodegradabl e object that can befloated to measure stream flow

Yardstick or other deviceto measure depth

Biological Assessment
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Kick seinenet, dip net, shove, or other tool sfor collecting benthic macroinvertebrates
Sieveandtraysfor sorting biological samples(ice cubetrayswork well for sorting organisms)
Tweezers, hand lens, magnifying glass, and poss bly amicroscope

Glassvidsor jarsfilled withisopropyl acohol or whitevinegar for storing insects(if so desired)
Handmade Hester-Dendy substrate sampler or GREEN L eaf-pack bagsto usein waterwaystoo deep
to enter onfoot

Chemical Assessment

a

[ Iy N R S

Chemical water qudity testing equipment will vary with thetype of monitoring you wish to pursue. Some
of thetestsmost commonly performed include dissolved oxygen, E.coli, pH, BOD, water temperature
change, total phosphates, nitrates, turbidity, and total solids. Equipment for each test will vary inrange,
sengtivity, and cost depending on theuse of chemicd or eectronic materias.

If using an eectronic pH meter, need pH buffer and asmall screwdriver for calibrating.

Handmade extension sampling rod (See pageA-8.)

Didtilled water for rinsing sampling bottlesand tubes

Secchi disk or handmadeturbidity tube

Container with kitty litter for liquid waste (if using hazardous chemicals, need separate waste container)
Material Safety Datasheetsfor every chemical being used

Safety
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Throw bag, life preserver or rope

Rubber boots, hip bootsor waders (WARNING: Never put children in chest-high waders because they
canfill with dangerousamountsof water if submerged.)

Rubber glovesand protective eyewear

First Aidkit that includeseyewash

Washing water, antibacterial soap, and atowel

Insect repellent

Other Supplies
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Drinking water

Camerafor documenting site

Trash bags or other waste containersfor astreambank clean-up
Cardtable

Cdculator

Computer and Internet accessfor entry of water quality data
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Where to Purchase Equipment

CHEMICAL TESTING KITS

CHEMetrics Water WorksTest Strips/Industrial Test Systems

(800) 356-3072 , www.chemetrics.com (800) 861-9712, www.sensafe.com

Ordering Code: "1G" (Use when ordering) * pH - $10/bottle of 50 #481104 (good for 24 months)
Dissolved Oxygen Phosphate - $10/pk of 30 indiv-wrapped #480104 (20 mo.)

Full kit K-7512=$32.18 K-8510=%33.73  *Nitrate - $15/bottle of 50 #480009 (good for 18 mo.)

AmpoulesR-7512 = $16.13 R-8510 = $16.13 - $15/pk of 30 indiv-wrapped #481109 (12 mo.)

StandardsC-7512 = $11.03 C-8510=$11.03 (high-range)
C-8501 = 7.65 (low-range)

Earth Force/GREEN Hach Company

(703) 519-6877, www.earthforce.org (800) 227-4224, www.hach.com

*GREEN Standard Kit = $105 (for special Hoosier * Stream Survey Kit #27120-00 = $269.10
Riverwatch version w/out bacteria) #XX00799  * 500 mL wash bottle #620-11 = $4.70

* Protecting Our Water sheds = $65.00 * Combined Standard (N & P) # 2833049 = $25.90
*Bug sorting sheets (6) #5882-SS6 = $28.30 * Nitrate Standard (1 mg/L) #2046-49 = $14.20
*GREEN Low-Cost Kit #5886 = $29.95 * Phosphate Standard (1 mg/L) #2569-49 = $14.30
2-Way Bug Viewer (#IN352077) $7.95 Macroinvertebrate ID Cards (#ICS) $4/set
ETA Cuisenaire: (800) 445-5985 [llinoisNatural History Survey: (217) 333-6833
DIP NETS KICK NETS BACTERIA INCUBATOR
Nichols Net and Twine Co. GaryL.Keehn Hova-Bator

(800) 878-6387 (785) 834-2075 (912) 236-0651

* Stream Monitor Kick Seine * Yellow Kick Seine Net www.ggfmfg.com

* Aquatic Dip Net (Like“D”-net) $30.00 Mfg#: 1602N - $43.95
TRANSPARENCY TUBES E-COLI TEST KITS

Lawrence Enterprises Micrology L aboratories Easygel /Petri dish (#25001)
(207) 276-5746 (888) EASYGEL $18.50 pkg. of 10

* Transparency Tubes www. micrologylabs.com 1ml pipette(#DRP01) $.12 ea
60 cm tube for $34.00 * E-coli test kit- EASY GEL 3ml pipette(#DRP03) $.14 ea

BOOKS and MANUALS
McDonald & Woodwar d Publishing Jonesand Bartlett Publishers U.S.EPA - OWOW

(800) 233-8787 (800) 832-0034 (800) 490-9198

*Guide to the Freshwater Macro- * Aquatic Entomology *\olunteer Stream
invertebrates of North America by McCafferty, Patrick Monitoring Methods Manual
by Voshell, J. Reese Doc. #341B97003 (FREE!)

OTHER ENVIRONMENTAL SCIENCE SUPPLIERS (Call to request catalog)

Ben Meadows (800) 241-6401 Forestry Suppliers, Inc.  (800) 647-5368

Bioquip Products  (310) 324-0620 WardsBiological (800) 635-8439

CarolinaBiological (800) 344-5551 Wildlife Supply Co. (517) 799-8115

This list contains just a few of the many science equipment suppliers available. It is not intended to be an endorsement of any product or company.
Prices are as of 2005 and are subject to change.
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Hoosier Riverwatch Loaner Equipment Sites

Water Monitoring Equipment is available from 25-30 loaner sites to certified
Volunteer Riverwatchers in Indiana. This map is a draft plan for locations as of 2005.
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Riverwatch Volunteer Water Monitoring Instructors are located
in many of these same counties. Visit the Riverwatch website [www.Riverwatch.in.gov]
for contact information and additional details.
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How to Make Your Own Equipment

Not all of your water monitoring equipment hasto be purchased through acatalog or at astore. Nets
and other sampling supplies can be made at home.

Kick Seine Net #1

Materials:

o 3foot by 6 foot piece of nylon or fiberglass screening (white, if you can find it)
o 4 strips of heavy canvas (6 inches by 36 inches)

o 2 broom handles or wooden dowels (6 feet long)

o finishing nails

o sewing machine and thread

o hammer

o ironandironing board

Directions:

1. Fold screening in half (3 foot by 3 foot).

2. Fold edges of canvas strips under 1/2 inch and presswithiron.

3. Sew 2 strips at top and bottom of screening, then use remaining 2 strips on the sides of the
screening to make casings for handles. Sew bottom of casings shut.

4. Insert handlesinto casingsand nail into place with finishing nails.
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Kick Seine Net #2 (1x2)
— fabricedging =

Directions: staples 8cm(folded)  window

1. Fold one 8 x 122 cm strip of fabric over one of the long

screen edges and sew, reinforcing the edge.

2. Repeat for the other long edge.

3. Attach screen to poles with stapes, making the poles even
with the bottom of the screen and extending to form

handles at the top. -
4. Wrap screen around poles several timesand staple again
toreinforcethe edges.
36cm mmm
codthanger
Dip Net
5
ot Li7ECTIONS:
twesy 1. Cut anet shape from the 36 x 53 cm pieces of nylon screen and sew
them together.
2. Edge the open end of the net with heavy fabric, leaving an opening
toformacasing to insert the hanger.

3. Cut hooks from hangers and untwist the wires.

4. Use duct tape to tape the hangerstogether to make your frame
heavier.

5. Insert awire through the casing and twist ends back together at
opening.

6. Drill aholeinthetip of the wooden handle large enough to insert
the ends of the hangersinto the holein the pole. Secure the net to
the pole by using the hook you cut from the hanger and using the
pipe clamp or duct tape to secure the hook to the pole.

Transparency Tube

|

For instructions on how to correctly usethe transparency Note: To obtain a
tube see Chapter 4 Chemical Monitoring. reading of O NTU,
Directions: —120 | the tube must be
1. Put aPV C cap over one end of aclear tube (aflorescent 1o | 150 cminlength
light bulb tube cover works great). Cap should fit tightly -1
so water cannot leak out. A rubber stopper also works. %0
2. Cut adisk from wood or plastic the same size as the tube Clear Tube 80 Mark off
diameter. 4.5 x 120 cm 70 |7 incm
3. Dividethedisk intofour quadrants. Paint theaternating - 60
quadrantsblack and white. Seal thedisk by laminating or 50 Painted Disk
painting with varnishto makeit waterproof. 40 to it bottom
4. Gluethedisk in the bottom of thetube, painted sidefacing of tube
up (toward the open end of thetube). B C;
5. Useamarker and meter stick to make ascale on the side of
thetube, beginning at thedisk withOcm. Or mark ona PVC cap \ /
piece of tapeand stick it to the outside of thetube.
A-6
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Underwater Viewer
The underwater viewer can be used in shallow and slow moving streamsto view under the surface.

Materials:

o Large metal coffee can with both ends cut out
o Plastic food wrap

o Large rubber bands

Directions:
1. Stretch the plastic food wrap tightly over one end so that it istight and smooth.
2. Secure the wrap with arubber band, tape the rubber band to hold it securely in place.

Hester-Dendy Artificial Substrate Sampler

Materials:

o Nine 3 x 3inch Masonite plates (hardest and most water
resistant grade)

o Nylon spacers

o Stainless steel eye-bolt extralong

Directions:

1. Drill aholeinthe middle of each masonite plate, so that the eye bolt will slide
through each plate.

2. Place anylon spacer between masonite plates.

3. Insert the eye bolt through the plates and the spacers (see diagram). The width between each
masonite plates can be varied by adding more spacers.

Extension Sampler

(The following instructions were provided by John Rouch, Past-President of Water Watchers of Indiana.)

An extension sampler may be helpful for collecting stream water at monitoring locationswherethe
water can not be entered into directly (e.g., too deep, too fast , or too polluted).

Materials:

o 4-6 foot dowel rod, /2 inch or morein diameter

o rubber inner tube, cut into 12 inch by 3 inch strips

o 6inchlength of pictureframing wire (or other flexiblewire)
o 6 small nails

Directions:

1. Nail the rubber tubing to the end of the dowel.

2. Hook the wire onto the end of the tube so that the wire formsacircle ( see diagram below).

3. Nail the remaining four nails along the dowel so that the rubber tubing can secure different sizes
of bottles for water collection.

(=D D

Tubing

Wire
For use:
Secure the sampling container against the dowel rod by wrapping the tube around the container and
hooking the wire loop around one of the nails.
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APPENDIX B

Macroinvertebrate Adults Key

GROUP 1 - Young are Very Intolerant of Pollution
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GROUP 3 - Young are Fairly Tolerant of Pollution
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Midge Black Fly
Adult v Adult

GROUP 4 - Young are Very Tolerant of Pollution
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] Hoverfly Blood Midge
Aquatic Worms (Rat-tailed maggot adult) Adult
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APPENDIX C

What Can You Do To Prevent Water Pollution?

“A man who is willing to undertake the discipline and difficulty of mending his own
ways is worth more to the conservation movement than a hundred who are insisting
merely that the government and the industries mend their ways.”

~ Wendell Berry

At Home

e Properly dispose of household chemicals such as paint and cleaners at the local hazardous waste
center (do NOT pour down sink or storm drains!). Buy environmentally-friendly products. many
safe yet effective cleaning solutions can be made from organic or non-toxic ingredients.

¢ Reduce the amount of solid waste you generate. Landfill space is becoming more scarce daily.

e Make sure you septic system is properly functioning.

e Wash your car at acar wash or in your lawn. Do not wash it in your driveway with dirt and
detergents flowing down a storm drain and into alocal waterway.

Water Conservation

Repair leaky faucets and toilets right away.

Turn off the tap while brushing your teeth and washing the dishes.

Run the washing machine and dishwasher only when they are fully loaded.
Sweep off instead of hosing the driveway, patio or sidewalk.

Install water-saving showerheads and high-performance, low-flush toilets.
Water your lawn and garden only in the morning or evening.

In the Yard/Garden/Field
¢ Discontinue or minimize fertilizer usage on lawns, crops, etc., or use organic fertilizers
e Test your soil to determine its nutrient needs before treating.
e Consider Integrated Pest Management principles (ask your Purdue Extension Educator)
- Use the smallest amount of an appropriate pesticide at the proper time.
- Encourage natural pest predators such as certain birds and harmless insects.

On the Road/On the Water
e Fix motor vehicle leaksto prevent oil, antifreeze and other fluids from dripping onto streets,
driveways and parking lots. These chemicals will mix with rain to produce polluted runoff.
¢ Recycle used motor oil and antifreeze.
¢ Boats and engines should be properly cleaned or allowed to dry after leaving zebra mussel
infested waters. Check boat trailer for any “weeds’ or fragments of invasive aquatic plants.

Wetlands
Wetlands filter pollutants such as sediment and nutrient runoff. Wetlands hold water and reduce
flooding. Healthy functioning wetlands can actually reduce mosquito populations.

e Protect and preserve existing wetlands.

¢ Restore and create wetlands for landscaping and wildlife habitat.

e Bean advocate for wetlands and educate others about their importance.

www.HoosierRiverwatch.com C-1



Best Management Practices (BMPs)
Agricultural and construction BMPs are systems or activities that are practiced to control and
prevent erosion and nonpoint source pollution. They generally involve various combinations of the
following approaches:
e Minimize mixing of rain and pollutants (e.g., animal waste management, fertilizer and pesticide/
herbicide management, integrated pest management).
e Restrict water runoff, thereby restricting transportation of pollutants

- Porous pavement

- Ground cover management

- Conservation tillage is any tillage and planting system that covers 30% or more of the soil
surface with crop residue after planting.

- No-till leaves the soil undisturbed from harvest to planting except for nutrient injection -
planting or drilling is accomplished in a narrow seedbed or slot created by special
equipment. Weed control is accomplished primarily with herbicides

o Trap/collect pollutants to prevent them from entering waterbodies or groundwater

- Silt fences

- Detention sedimentation basins

- Riparian buffer strips are streamside plantings of trees, shrubs, and grasses

- Grassed waterways are strips of grass seeded in areas of cropland where water concentrates
and flows off afield

S

Advocacy isthe act of pleading for, supporting or recommending a cause or course of action.
Becoming an advocate may require seeking out information about what laws exist and who is
instrumental in deciding or enforcing those laws. Be sure you are well informed before pursuing a
course of action. Get involved!

e To influence new or existing regulations, attend public comment meetings and participate in
discussion (avoid opinionated comments, make articulate ones), write well-written letters, and/or
arrange face-to-face meetings with rule makers (i.e. legislators, city/county council members,
zoning board members).

e Participate in your neighborhood organization, watershed organization, land trust, local or state-
wide river/stream/lake/wetland protection organization (or START one!)

e Participate in storm drain stenciling programs (or START one!)

e Arrange and/or sponsor public presentations by respected experts.

e Serve on adecision-making board or run for office.

For more information about what you can do, please check out the links on our website or contact
the Hoosier Riverwatch office.
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APPENDIX D

Chemistry Ranges, Averages and Q-Values

After each set of in Chapter 4 Chemical Monitoring are val uesrepresenting thelikely rangesinto which
your chemical test resultsmay fall. Theserangeswere created by determining thelevel at two standard
deviationsaround average concentrationsfromthe US Geologica Survey fixed stationsthroughout Indiana
fromtheperiod 1991-2002. Eachrangestatistically representsvauesfound on roughly two-thirds of
Indianastreamsand riverstested. One-third of Indianastreamswould be expected to have val ueshigher or
lower thanthisrange. Inaddition, the Indianawater quality standardsfor riversareincluded for each

gpplicable parameter.

4 Typical range for DO = )
5.4 to 14.2 mg/L

Indiana Average = 9.8 mg/L

State Water Quality Standard:
Avg > 5mg/L, not < 4mg/L

J

(" Typical range for E. coli = )
133 to 1,157 colonies/100 mL

Indiana Average =
645 colonies/100mL

State Water Quality Standard for
total body contact recreation:

<235 colonies/100 mL (single sample),
AND

< 125 coIonies/lOO ML (Geometric mean

4 Temperature Change )
State Water Quality Standard:

< 5° F change downstream
(approximately 2.8° C)

< 2° F change for trout streams

\_ (approximately 1.1° C) )

4 There are no state water quality )
standards for Orthophosphate. However,
we do know the Total Phosphate
typical range (0 to 0.85 mg/L) and
average (0.05 mg/L).

We generally expect orthophosphate
to be less than total phosphate,
since orthophosphate is but one

\ of 5 samples equally spaced over 30 days) )

(Typical range for pH = 7.2 to 8.8\
Indiana Average = 8.0

State Standard = between 6 - 9

Due to the state’s limestone geology, Indiana surface waters
will typically have a pH that is relatively basic (> 7).

Typical range for BODs = N
0 to 6.3 mg/L

Indiana Average = 1.5 mg/L )

component of total phosphate.
\_ p phosp )

Typical range for NITRATE (NO,) =
0 to 36.08 mg/L

Indiana Average = 12.32 mg/L

Typical range for TURBIDITY =
0to 173 NTU
Indiana Average = 36 NTU

www.HoosierRiverwatch.com
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Dissolved Oxygen Q-Values

DO

0 20 40 60 B8O

100 120 140

Dissolved Oxygen: % Saturation

E. coli Q-Values

(colonies/100mL)

(% Saturation) SREIE

0 0
10 8
20 13
30 20
40 30
50 43
60 56
70 77
80 88
85 92
90 95

95 97.5
100 99
105 98
110 95
120 90
130 85
140 78
>140 50

E.Coli Q-Value

_ 0-1 08
§ - . 2 89
\ | | 5 80
— ; ‘ 10 71
| \ _ ' 20 63
—1— 50 53
\ . f 100 45
\4 - 200 37
I\ 500 27
N | - 1,000 22
\ | 2,000 18
N 5,000 13
L 10,000 10
| L 20,000 8
' 50,000 5
| — 100,000 3
>100,000 2
i B 20 50 200 E0D 2,000 5000 20000 BOOD0
10 L= ] 1,008 10,0580 100,000
E-coli: colonies/100 mL
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mMCcr>»<p

pH Q-Values

00 pH Q-Value
90 (units)
<2 0
B0 2 2
3 4
70 4 8
5 24
60 6 55
7 90
50 7.2 92
7.5 93 (max)
40 7.7 90
8 82
30 8.5 67
9 47
20 10 19
10 11 7
12 2
0 J >12 0
2 3 4 5 86 7 B g 10 11 12
pH: Units
BOD5 Q-Values
100 DO
90 (% Saturation) (A
0 0
10 8
&0 20 13
0 30 20
Q 7 0 0
50 43
Vv 60 60 56
70 77
C 50 80 83
85 2
] “ 0 95
95 97.5
E 30 100 99
105 98
= 10 95
{ 120 )
R 130 85
0 140 78
0 5 10 15 20 25 30 >140 50

BOD,: mg/L

www.HoosierRiverwatch.com

D-3




mMCcCr>»<p

mMCr>»<p

100

8

8 8 3 8 8

3

10
0

D-4

Temperature Change Q-Values

Nitrate (NO,): mg/L

www.HoosierRiverwatch.com

Changiolg) Temp. Q-Value
-10 56
75 63
5 73
25 85
K 90
0 93 (max)
1 89
2.5 85
5 72
75 57
10 44
12.5 36
15 28
17.5 23
20 21
225 18
25 15
27.5 12
| 30 10
105 0 6 10 15 20 25 30 35 40
Water Temp Change: °C
Nitrate (NO,) Q-Values
Nitrate-N
(mg/L NO;-N) Q-Value
0 98
0.25 97
i 0.5 96
| 0.75 95
1 94
1.5 92
2 90
3 85
\ 4 70
- 5 65
10 51
— 15 43
\ 20 37
. 30 24
N 40 17
\ 50 7
N 60 5
x‘\ 70 4
80 3
] 90 2
0 10 20 30 40 50 60 70 80 90 100 >110(§)0 1
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Turbidity Q-Values

Transparency Turbidity
. (NTU) Q-Value
Reading from Tube | Use in Database

150 0 97

120 5 84

90 10 76

>60 (turb tube) <15 (turb tube) 70

60 15 68

30 20 62

27.5 25 57

25 30 53

22.5 35 48

20 40 45

15 50 39

12.5 60 34

10 70 28

7.5 80 25

5 90 22

2.5 100 17

<2.5 >100 5

90
80
70
60
50
40
30
20
10
0
5432 1% jom en
150 120 9060 30 25 20

0

Turbidity:
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using the methods provided in this manual.

The Total Phosphate Q-value graph and table are provided for your
general information. A Total Phosphate result can not be obtained

100

8

S

mMc e >»<p
5 8 &8 8 8 3

D-6

Total Phosphate (PO,) Q-Values

Total Phosphate
(mg/L P)

Q-Value

0

99

0.05

98

S — 0.1

97

0.2

95

0.3

90

0.4

78

0.5

60

0.75

50

1

39

e 15

30

26

21

16

12

10

N

8

(o] BNl Ne>] N4, | IF N HON] | \O)

T~

™ 9

0 1

>10

Nl O| N

2 3 4 5 6 T 8 8 10
Total Phosphate: mg/L

REMEMBER:

There are no Q-value charts or tables
for Orthophosphate or Nitrite (NO,).
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APPENDIX E

Glossary

A

acid mine drainage: Waters of low pH (less than 6) from mining areas.

algae: Small plants which lack roots, stems, flowers, and leaves; living mainly in water and using the sun as an energy
source.

alkalinity: A measurement of water’s ability to neutralize acid.

aquatic habitat: All of the areasin a stream, lake or wetland that are occupied by an organism, population or
community.

aquifer: Any geological formation containing water, especially one that supplies water for wells, springs, etc.

B

banks: The portion of the stream channel which restricts the movement of the water out of the channel during times of
normal water depth. This area of the stream is characterized as being the exposed terrestrial areas on either side of the
stream.

benthic: An adjective which describes all things associated with the bottom, or sediments of a stream.

bedrock: Unbroken solid rock, overlain in most places by soil or rock fragments.

biochemical oxygen demand (BOD): An empirical test in which standardized laboratory procedures measure the
oxygen required for the biochemical degradation of organic material, and the oxygen used to oxidize inorganic
materials, such as sulfides and ferrousiron.

C

channelization: The straightening of a stream or the dredging of a new stream channel to which the stream is diverted.
A channelized stream is straight with little or no meanders.

class: A taxonomic rank which falls under the taxonomic rank of Order.

cabble streambed: A watercourse predominately lined with naturally rounded stones, rounded by the water’s action.
Size varies from a hen’s egg to that used as paving stones.

complete metamor phosis: The type of insect development that includes four stages; egg, larva, pupa, adult.

conservation practice: An engineered structure or management activity that eliminates or reduces an adverse
environmental effect of a pollutant and conserves soil, water, plant, or animal resources.

D

drainage basin: The total land area draining to any point in a stream. A drainage basin is composed of many smaller
watersheds.

Dissolved Oxygen (DO): The amount of oxygen dissolved in water. Generally, proportionately higher amounts of
oxygen can be dissolved in colder waters that in warmer waters.

E

ecology: The relationship between living things and their environments or the study of such relationships.

effluent: A discharge of partially or completely treated pollutants into the environment; generally used to describe
discharge into the water.

emer gent plants: Plants rooted in the bottom of the watercourse, that rise above the water surface.

erosion: The wearing away of the land surface by wind or water.

eutrophic: A highly productive water body, can be caused or accelerated by the input of large amounts of nutrients
from human sources.

eutrophication: Natural eutrophication is the process of lake aging. Cultural eutrophication occurs when nutrients are
added from agricultural runoff, sewage, or other sources.

Escherichia cali (E. Coli): A bacterium of the intestines of warm-blooded organisms, including humans, that is used as
an indicator of water pollution for disease producing organisms.
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F

floodplain: An area on both sides of a stream where flood waters spread out during high rains. The surface may appear
dry for most of the year, but it is generally occupied by plants that are adapted to wet soils.

fecal coliform bacteria: The portion of the coliform group which is present in the gut or feces of warm-blooded
animals. The presence of fecal coliform bacteriain water is an indication of pollution and potential human health
problems.

food chain: A transfer of energy in a sequence of organisms (algae, fish, etc.) in acommunity in which each member of
the chain feeds on the member below it.

H

habitat: The areain which an organism lives.
her baceous vegetation: Plants having a stem that remains soft and succulent during the growing, not woody.

I

incomplete metamor phosis: The type of insect development that consists of three stages; egg stage, a nymph stage
and an adult stage.

indicator organism: Organisms which respond predictably to various environmental changes, and whaose presence or
absence, and abundance, are used as indicators of environmental conditions.

inorganic: Any compound not containing carbon.

inter mittent stream: A watercourse that flows only at certain times of the year, receiving water from springs or surface
sources; also, a watercourse that does not flow continuously, when water |osses from evaporation or seepage exceed
available stream flow.

invertebrate: An organism without a backbone.

J

JTU’s - Jackson Turbidity Units: a unit of measurement commonly used in electronic turbidity meters that indicate
how far light can penetrate into a water sample before the cloudiness of the sample cuts the light. Similar to NTU’s or
Nephelometer Turbidity Unit.

L

lake: A body of fresh or salt water of considerable size, whose open-water and deep-bottom zones (no light penetration
to the bottom) are large compared to the shallow-water (shoreline zone, which has light penetration to its bottom.

M

macr oinver tebrates: Animals lacking backbones that are large enough to be visible without the aid of a microscope.

meander s: Sinuosity, or snake-like curving of a natural stream channel.

metamor phose: To change into a different form, such as from an insect pupato an adult.

methemoglobinemia: The presence of methemoglobin in the blood, making the blood useless as a carrier of oxygen.
M ethemoglobin, a compound closely related to oxyhemoglobin, is found in the blood following poisoning by
certain substances, such as nitrate. Young babies, both human and animal, are particularly susceptible to
methemoglobinemia, leading to a condition known as “blue baby” which if untreated can cause death.

mollusk: Soft-bodied (usually hard-shelled) animals such as clams or mussels.

N

nitrogen: A limiting nutrient for the aguatic environment. Nitrogen is considered to be limiting because it is needed
by the plants and animals in the stream in moderate amounts. When present in higher amounts, such as large
amounts of fertilizer runoff from local farm fields, large algal blooms occur which cause a depletion of dissolved
oxygen.

nonpoint source pollution: A type of pollution whose source is not readily identifiable as any one particular point,
such as pollution caused by runoff from streets and agricultural land.

nutrient: Any substance which is necessary for growth of living things.

nymph: A juvenile, wingless stage of an insect.

NTU - Nephelometer Turbidity Units: a unit of measurement commonly used in electronic turbidity meters that
indicate how far light can penetrate into a water sample before the cloudiness of the sample cuts into the light.
Similar to Jackson Turbidity Units.
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o

or der: Taxonomic grouping of related families of organisms.
organic material: Any compound containing carbon.

P

pathogenic: Capable of causing disease.

pH: The measurement of acidity or alkalinity on ascale of 0- 14. A pH of 7 is neutral, lessthan 7 is acidic, and more
than 7 is akaline (basic).

phosphorus: An essential plant nutrient that, in excessive quantities, can contribute to the eutrophication of water
bodies.

photosynthesis: Process by which green plants use sunlight to produce food.

perennial stream: A watercourse that flows continuously throughout the year and whose upper surface generally
stands lower than the water table in the area adjacent to the watercourse.

pollution sensitive organisms: Those organisms which cannot withstand the stresses applied on the aquatic
environment by pollution.

pollution tolerant or ganisms: Those organisms which can withstand many of the stresses applied to an aquatic
environment by pollution.

point source pollution: Pollutants originating from a“point” source, such as a pipe, vent, or culvert.

pond: A body of fresh or salt water, smaller than alake, and where the shallow-water zone (light penetration to its
bottom) is relatively large compared to the open water and deep bottom (no light penetration to the bottom).

pools. In awatercourse, an area often following arapids (riffle), which isrelatively deep with slowly moving water
compared to the rapids.

pupa: The stage of an insect in which it is enclosed in a protective case while changing from larva to an adult.

R

riffle; In awatercourse, an area often upstream of apool, which is relatively shallow with swiftly moving water
compared to the pool.

riprap: Any material (such as concrete blocks, rocks, car tires or log pilings) which are used to protect a stream bank
from erosion.

riparian zone: An area, adjacent to and along a watercourse, which is often vegetated and constitutes a buffer zone
between the nearby lands and the watercourse.

runoff: Water from rain, snowmelt, or irrigation that flows over the ground surface and runsinto a water body.

S

sediment: Soil, sand, and minerals washed from land into waterways.

sedimentation: The process by which soil particles (sediment) enter, accumulate and settle to the bottom of a
waterbody.

septic odor: The sulfur (rotten egg) smell produced by the decomposition of organic matter in the absence of oxygen.

sewage: The organic waste and wastewater produced by residential and commercial establishments.

sewage treatment plant: A facility designed to remove organic pollutants from wastewater.

silt: Fine particles of soil or rock that can be picked up by air or water and deposited as sediment.

siltation: The process of silt settling out of the water and being deposited as sediment.

submergent rooted plant: An aquatic plant whose roots are in the watercourse’s bottom with the upper part of the
plant submerged below the surface of the water.

substrate: The surface upon which an organism lives or is attached.

species: A unit of classification for a group of closely related individuals.

stream bed: The bottom of a stream where the substrate and sediments lay.

stream depth: A measurement of the depth of a stream from the water’s surface to the stream bed.

stream flow: The amount of water moving in a stream in a given amount of time.

T

tolerant species: An organism that can exist in the presence of a certain degree of pollution.

topographic map: A map representing the surface features of a particular area.

total coliform bacteria: A group of bacteriathat are used as an indicator of drinking water quality. The presence of
total coliform bacteria indicates the possible presence of disease-causing bacteria.
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total suspended solids: Whole particles carried or suspended in the water, such as silt, sand or small algae or animals,
that cause a green or brown color in the water. These substances can be filtered out of the water and weighed.

total dissolved solids: Substances that are dissolved in the water which can color the water brown or yellow. Tannic
acids that leach from tree roots or from decomposing leaves can color the water brown to black due to dissolved
chemicals. This color does not disappear by filtering the water.

toxicity: A measurement of how poisonous or harmful a substance is to plants and animals.

turbidity: The presence of sediment in water, making it unclear, murky or opague.

trend data: Data or measurements of a stream system which will show how particular characteristics changed over
time.

v

urban runoff: Water which has drained from the surface of land which is used for urban uses, such as paved roads,
subdivisions an parking lots.

W

wastewater : Water carrying unwanted material from homes, farms, businesses and industries.

water quality: The condition of the water with regard to the presence or absence of pollution.

water shed: The entire surface drainage area that contributes water to a stream or river. Many watersheds which drain
into a common river make a drainage basin.

woody vegetation: Plants having a stem or trunk that is fibrous and rigid.
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APPENDIX F

Other Resources*

WATER QUALITY MONITORING RESOURCES

Field Manual for Global L ow-Cost Water Quality Monitoring. 2nd ed. 1997. M.K. Mitchell and W.B. Stapp. 334
pp. $19.95. lllustrated guide to methods for conducting most common water quality monitoring tests, including
turbidity, phosphorus, nitrogen, fecal coliforms, insect collection, and watershed land use analysis. This book is used
by many school and volunteer groups in Indiana as standard methods for water testing. |SBN# 0-7872-2375-1
Available from: Kendall Hunt Publishing Co. PO. Box 1840, Dubuque, IA, 52004.Tel. (800) 338-8309.

Volunteer Stream Monitoring: A MethodsManual. EPA 440/4-91-002, 1991, 124 pp., and “National Directory of
Volunteer Environmental Monitoring Programs’ EPA 841-B-94-001, 1994, 531 pp. Methods for monitoring lake
conditions, including algae, aguatic plants, dissolved oxygen, and other characteristics. Listing of groups involved in
water quality monitoring. Available from: Clean Lakes Program, Assessment and Watershed Protection Division (WH-
553), U.S. Environmental Protection Agency, 401 M Street, SW., Washington, D.C. 20460. Free!

Streamkeeper’sField Guide: Watershed Inventory and Stream Monitoring Methods. T. Murdoch and M. Cheo.
1996. $29.95 Adopt-A-Stream Foundation, Everett, WA. 296 pp. ISBN 0-9652109-0-1. Excellent manual on citizen
assessment and monitoring of streams and watersheds. Available from: The Adopt-A-Stream Foundation, 600 128th
Street SE, Everett, WA 98208. Tel. (206) 316-8592. www.streamkeeper.org (The foundation also has guides on wetland
assessment and several beautiful posters on streams, wetlands, and salmon.)

Pond and Brook: A Guideto Naturein Freshwater Environments. M.J. Caduto, 1990. Excellent introduction to
aquatic biology, from wetlands and deep lakes to streams and vernal ponds, for the amateur naturalist, including hands-
on projects and activities. 1SBN 0-87451-509-2. $22.95. Available from: PatriciaLedlie Bookseller, Inc., PO Box 90,
Buckfield, Maine 04220. |edlie@ledlie.com Tel or FAX (207) 336-2778 (and at most larger bookstores).

Rapid Bioassessment Protocolsfor Usein Streamsand Rivers. Benthic Macroinvertebratesand Fish. EPA/440/4-
89-001. & Macroinvertebrate Field and Laboratory Methodsfor Evaluating the Biological I ntegrity of Surface
Waters. EPA/600/4-90/030. 256 pp. Thesetwo publications explain the standard methods used by EPA for sampling
insects and fish in streams. Available from: Clean Lakes Program, Assessment and Watershed Protection Division (WH-
553), U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, D.C. 20460, Tel. (513) 569-7562.

TheVolunteer Monitor. FREE National newsletter of water quality monitoring. Availablefrom: Volunteer Monitor
Distribution Office, 211A Chattanooga St, San Francisco, CA 94114-3411, skvigil @yahoo.com Tel. (415) 695-0801

Protecting Our Water sheds. Comprehensive action package that gives educators a step-by-step process to guide
young people in improving the health of their water resources. $65 (#POW 951) Available from: Earth Force, 1908
Mount Vernon Ave, 2™ Floor, Alexandria, VA 22301, greensales@earthforce.org, Tel. (703) 519-6877.

Healthy Water Healthy People. Available from Healthy Water, Healthy People, 201 Culbertson Hall, MSU, PO Box
170575, Bozeman, MT 59717-0575, healthywater@montana.edu, Tel. (866) 337-2486, http://www.healthywater.org.

Pond and Stream Safari. 4-H Leader's Guide 147L.24. Cornell University Extension, Tdl. (607) 255-2080

[llincisRiversCurriculum. ISBN 0-201-49370-5. $23.95. Availablefrom: RiversProject, Southern I1linois University, Box
2222, Edwardsville, IL 62026-2222, rivers@siue.edu, http://www.siue.edu/OSME/river, Tel. (618) 650-3788

Gettingin Step: A Guideto Effective Outreach in Your Water shed. A manual to help address public perceptions,
promote management activities, and inform or motivate stakeholders. It also provides some of the tools to develop and
implement an effective watershed outreach plan. C183-9800. $10.00. Available from: The Council of State Govern-
ments, Tel. (800) 800-1910.

*All prices subject to change.
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Water Studiesfor Younger Folks: A Water ActivitiesManual for Elementary School Students. Cromwell, Mare, E.
Delhagen, J. Hartman, R. Reese, M. Zweizig. $10.95 (Cat#EF 400) Earth Force's Global Rivers Environmental Educa-
tion Program, Alexandria, VA —www.earthforce.org

The Clean Water Act: An Owner’sManual. ISBN 1-930407-02-5. $25.00. Availablefrom: River Network, 520 SW 6th
Ave., Suite 1130, Portland, OR 97204, info@rivernetwork.org, Tel. (503) 241-9256.

Datatolnformation: A Guidebook for Coastal Volunteer Water Quality Monitoring Groupsin New Hampshireand
Maine. Dates, Geoff and Jeff Schloss Oct 1998. University of Maine Cooperative Extension and University of Maine/
New Hampshire Sea Grant Extension, Tel. (207)832-0377 www.umext.maine.edu or esp@umce.umext.maine.edu

Ready, Set, Present! A Data Presentation Manual for Volunteer Water Quality M onitoring Groups. Schoen, Jerry, M.
Walk, M. Tremblay. Massachusetts Water Watch Partnership, University of Massachusetts, Dec. 1999. (413) 545-2842

www.umass.edu/tei/mwwp jschoen@tel .umass.edu

Stream Ecology Resources

Entering theWatershed: A New Approach to SaveAmerica’s River Ecosystems. B. Doppelt, M. Scurlock, C. Frissell,
and J. Karr. 1993. Island Press. 462 pp. I1SBN 1-55963-275-5. Describes current and proposed laws and regulations for
protection of stream resources. Available from: Island Press, Box 7, Covelo, CA 95428. Tel. (800) 828-1302.
(Catalogs from Island Press include an excellent listing of unusual books on environmental issues.)

Stream Ecology: Structureand Function of RunningWaters. J.D. Allen. 1995. Chapman & Hall, New York, NY.
388 pp. ISBN 0-412-35530-2. Technical description of the scientific concepts guiding research in stream ecosystems.
Available from: Patricia Ledlie Bookseller, Inc., Buckfield, Maine 04220. Tel. or FAX (207) 336-2778.

Riparian Landscapes. G.P. Malanson. 1993. Cambridge University Press, New York, NY. 296 pp. ISBN 0-521-38431-1.
Valuable reference on options and solutions for managing riparian habitat. Available from: Patricia Ledlie Bookseller,
Inc., Buckfield, Maine 04220. Tel. or FAX (207) 336-2778.

IDENTIFICATION KEYS

Aquatic Entomology: TheFishermen’sand Ecologists’ Illustrated Guideto I nsectsand Their Relatives. W.P,
McCafferty. Jonesand Bartlett. 448 pp. ISBN 0-86720-017-0. $55. Illustrated keys to the majority of the aquatic
insect species that are found in Indiana and useful ecological information on each species. McCafferty is a professor at
Purdue University, so many of the species are common to the midwest. Available from: Jones and Bartlett Publishers,
Inc., 20 Park Plaza, Boston, MA 02116. Tel. (800) 832-0034.

A GuidetotheFreshwater I nvertebratesof North America. J. ReeseVoshell, Jr. 2002. McDonald & Woodward
Publishing Company. 442pp. ISBN 0-939923-87-4. $29.95. Available from: McDonald & Woodward Publishing
Company, 431-B East College Street, Granville, OH 43023, mwpubco@mwpubco.com, Tel. (800) 233-8787.

Macroinvertebrate | dentification Cards. Item# ICS. $4.00. Available from: Illinois Natural History Survey, 607 East
Peabody Drive, Champaign, IL 61820, Tel. (217) 333-6833

Macroinvertebrate Flash Cards— Catalog # 5882-SA 1. $35.00. Available from: Earth Force/ GREEN, 1908 Mount
Vernon Ave, 2™ Floor, Alexandria, VA 22301, greensales@earthforce.org, Tel. (703) 519-6877.

Pond Life: A Golden Guide. George K. Reid. 2001. St Martin’s Press. 160pp. ISBN 1-58238-130-5. $6.95. Available
from: St. Martin’s Press, 175 Fifth Ave., New York, NY 10010, www.stmartins.com, Tel. (888) 330-8477.

Freshwater Macroinvertebratesof Northeastern North America. B.L. Peckarsky, et al. Cornell University Press. 442
pp. $24. Keysto thelevel of genusfor insects, snails, clams, crayfish, leeches, and worms that include most Indiana
species. Available from: PatricialLedlie Bookseller, Inc., Buckfield, Maine 04220. Tel. or FAX (207) 336-2778.
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TheFishesof Missouri. W.L. Pflieger. Missouri Department of Conservation. 342 pp. Illustrated keys to the majority of
the fish species that are found in Indiana and useful ecological information on each species. Available from: Missouri
Department of Conservation Tel. (800) 781-19809.

Fishes of Wisconsin. G.C. Becker. University of Wisconsin Press. ISBN 0-299-08790-5. 1052 pp. Extensive
information and illustrated keys to nearly al fish that could be found in Indiana. $75. Available from: PatriciaLedlie
Bookseller, Inc., Buckfield, Maine 04220. Tel. or FAX (207)336-2778.

Aquatic Plant Identification Deck. University of Florida. Sixty-seven laminated “cards’ riveted together with aclear
photograph of the aquatic plant on the front and general information about identification and habitat of the species on
the back. Some tropical species are not relevant, but most of the species are found in Indiana. $8. Available from:
University of Florida, Tel. (904) 392-1799 or (904) 392-1764.

HowtoKnow theAquatic Plants. G.W. Prescott. 158 pp. |SBN 0-697-04775-X (spira bound) or 0-697-04774-1 (cloth). $20.
and How to Know the Freshwater Algae. G.W. Prescott. 293 pp. 1SBN 0-697-04754-7. $20. Illustrated keysto the mgjority
of thealgae and aquatic plant speciesinthe US. Order both from larger book stores.

Field Guideto Freshwater Musselsof theMidwest. K.S. Cummingsand C.A. Mayer. 1992. Illinois Natura History
Survey. 194 pp. 1SBN: 1-882932-00-5. Illustrated keys to the majority of the mussel speciesin the Midwest. Includes
color photos of all species. Availablefrom: Illinois Natural History Survey, Natural Resources Building, 607 East Peabody
Drive, Champaign, lllinois 61820.

LAKE MANAGEMENT RESOURCES

Lifeon the Edge...Owning Water front Property. 1994. 95 pp. Gives advice on selecting waterfront property and
stewardship responsibilities of shoreline property owners in protection of water quality, open space, and natural beauty.
Sections on aguatic plants and federal, state (Wisconsin), and local laws pertaining to waterfront property. Available
from: University of Wisconsin-Extension, Lake Management Specialists, College of Natural Resources, University of
Wisconsin, Stevens Point, WI 54481, Tel. (715) 346-2116.

A Primer on Limnology. Second Edition. 1992. B.A. Monson. 54 pp. Introduction to physical, biological, and
chemical structure of lakes, lake classification, human influences, and process for organizing alake study. Available
from: Water Resources Research Center, College of Natural Resources, University of Minnesota, Room 302, 1518
Cleveland Avenue, N., St. Paul, MN 55108.

Lake Smarts. TheFirst Lake Maintenance Handbook. 1993. S. McComas. 215 pp. Guide to affordable projectsto
help clean up, improve, and maintain lakes and ponds, including aguatic plant control, sediment, on-site waste disposal,
undesirable fish, and waterfowl management. Developed for Midwestern states. $18.95 paperback. Available from:
Terrene Ingtitute, 1717K Street, N.W., Suite 801, Washington, D.C. 20006-1504, Tel. (202) 833-8317.

Volunteer LakeMonitoring: A Methods Manual. EPA 440/4-91-002, 1991, 124 pp., and “National Directory of
Volunteer Environmental Monitoring Programs’ EPA 841-B-94-001, 1994, 531 pp. Methods for monitoring lake
conditions, including algae, aguatic plants, dissolved oxygen, and other characteristics. Listing of groups involved in
water quality monitoring. Available from: Clean Lakes Program, Assessment and Watershed Protection Division
(WH-553), U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, D.C. 20460.

Lake Leaders Handbook. 1995. Contains the “largest collection of specialized |ake management information for
citizen leaders ever brought together in one document” to support responsibilities of lake organization leadership,
including topics on formation and operation of lake associations, motivation of volunteers, planning for the lake future,
understanding government (!), running a proper meeting, insurance coverage, grants, educational programs, lake
management, land use regulations, directory of lake managers, and publicationslist. Availablefrom: Robert Korth,
College of Natural Resources, University of Wisconsin, 2100 Main Street, Stevens Point, WI 54481-3897.

Restoration of Aquatic Ecosystems. National Research Council, 1992, 552 pp. Technical reference on restoration of
lakes, rivers, streams, and wetlands. 1SBN 0-309-04534-7. Availablefrom: National Academy Press, National
Academy of Sciences, Washington, D.C.
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WETLAND RESOURCES

Wetlands. W.J. Mitsch and J.G. Gosselink. 1993. Van Nostrand Reinhold, New York, NY. 722 pp. ISBN 0-442-00805-8.
Very comprehensive textbook on function and management of wetlands for students and land managers. Available
from: PatriciaLedlie Bookseller, Inc., Buckfield, Maine 04220. Tel. or FAX (207)336-2778.

Treatment Wetlands. R.H. Kadlec and R.L. Knight. 1996. Lewis Publishers, New York, NY. 893 pp. ISBN 0-87371-
930-1. Very comprehensive textbook on design and use of wetland systems for treatment of wastewater and nonpoint
source pollution.
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ApPPENDIX H

Extra Data Sheets

Citizens Qualitative Habitat Evaluation Index
Stream Flow Calculation Worksheet
Stream Site Map
Chemical Monitoring Work Sheet
Chemical Monitoring Data Sheet
Biological Monitoring Data Sheet
Macroinvertebrate Identification Key
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Date:
Vol Site River and
ID: ID: Watershed:
I. Substrate (Bottom Type)
a) Size
I:' Mostly Large I:I Mostly Small (Smaller
(Fist Size or Bigger) Than Fingernail, but Still
14 pt 6 pt Coarse, or Bedrock)
Mostly Medium I:I Mostly Very Fine (Not
(Smaller than Fist, but Coarse, Sometimes
10 pt Bigger than Fingernail) O pt  Greasy or Mucky)

Citizens Qualitative Habitat Evaluation Index

CQHEI Total

b) “Smothering”

Are Fist Size and Larger
Pieces Smothered By
NO Sands/Silts?

5 pt

I:I Symptoms: Hard to Move
Large Pieces, Often

YES | Black on Bottom with Few

Opt \ Insects

Score: -
c) “Silting”

Are Silts and Clays
Distributed Throughout

NO  Stream?
5 pt
Symptoms: Light Kicking
I:I of Bottom Results in
Substantial Clouding of
YES Stream for More than a
O pt Minute or Two

Il. Fish Cover (Hiding Places) - Add 2 Points For Each One Present

Underwater Tree
I:l Roots (Large) I:l Boulders I:l
2 pt 2 pt 2 pt
I:I Underwater Tree Backwaters, I:I
Rootlets (Fine) Oxbows or Side
2 pt 2pt  Channels 2 pt

lll. Stream Shape and Human Alterations

a) “Curviness” or “Sinuousity” of Channel

2 or More
Good Bends

N

M

8 pt

I:' Mostly Straight
Some “Wiggle”
3pt e————— 0

1or2
Good Bends

—  —

I:I Very Straight

pt

I

Downed Trees,
Logs, Branches

I:I Water Plants

2 pt
Shallow, Slow Deep Areas
Areas for (Chest Deep)
Small Fish 2 pt

I:I Mostly Natural

12 pt

A Few Minor
Man-made Changes
(e.g., a bridge, some
streambank changes)

[ ]

9 pt

I:I Undercut Banks

2 pt
Shrubs, Small Trees
that Hang Close
2pt  QOver the Bank

Score: -

b) How Natural Is The Site?

Many Man-made
Changes, but still some
natural conditions left
(e.g., trees, meanders)

[ ]

6 pt

Heavy, Man-made
Changes (e.g., leveed
or channelized)

[ ]

0 pt

a) Width of
Riparian Forest &

Wetland - Mostly: | 5et

I:I Shrubs

b) Land Use - Mostly:
I:I Forest/Wetland

I:' Wide (Can’t Throw ot —
ot A Rock Through/ p o p
Pt Across It vergrown
) Fields I:l
I:' Narrow (Can Throw 3 pt Tpt
A Rock Through/

5pt  Across It) Fenced Pasture I:l
2 pt 0 pt

D None Park (Grass)
0 pt T o

V. Depth & Velocity

c) Bank Erosion -

Conservation i .
Titaoe Typically:

I:I Stable Hard or Well-
Suburban Vegetated Banks

4 pt

Combination of Stable

Row Crop I:l and Eroding Banks

2 pt
Open Pasture anl’( Collapsing

anks

0 pt
Urban/
Industrial

d) How Much of
Stream is Shaded?

Score: [N

a) Deepest Pool is At Least: b) Check ALL The Flow Types That You See (Add Points):

I:I Very Fast: Hard to I:I I:I None

Stand in the Current

Moderate: Slowly Takes
Objects Downstream

8 pt 4 pt 2 pt 1pt 0 pt
Fast: Quickly Takes Slow: Flow

I:' Waist Deep I:l Ankle Deep I:l Objects Downstream I:l Nearly Absent

6 pt 0 pt 3 pt 1pt

a) Riffles/Runs Are:

Knee Deep or

b) Riffle/Run Substrates Are:

Ankle Deep or I:I Smaller Than Your

Fist Size or Larger

Deeper & Fast Less & Slow Fingernails or Do Not Exist
8 pt 4 pt 7 pt 0 pt
e, [ oot ] S
6 pt O pt 6 pt  Fingernail
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Date Chemical Monitoring Work Sheet :
Air Temp Cc
Ti Stream Name W = S
ime and Site ID ater Temp Cc
Current Weather DCIear/Sunny Oovercast dshowers [IRrain (Steady) Ostorm (Heavy) Lat °N
W Weath
in:’rasstt 432:,:" DCIear/Sunny Oovercast O showers Clrain (Steady) Ostorm (Heavy) |Long W
Units Sample 1 Sample 2 Sample 3 Average
%
Saturation
Dissolved Oxygen (DO) f------—-4---—--—-=—————fF-———-——mm—m e
mg/L
|
Avg DO (original) +
mg/L p-------------¢---------—-——-———-—
— DO after 5 days — — — —
BOD 5-day (difference)
E. Coli Bacteria colonies/
(purple/blue-violet colonies) 100 mL
General Coliforms colonies/
(pink/magenta colonies) 100 mL
pH units
Temp at Your Site
— Upstream (1 mi) Temp °c — — — _
Temperature Change
Orthophosphate mg/L
Total Phosphate
(add acid and boil for 30 min) | M9/
Nitrate (NO3)
(after multiply by 4.4) mg/L
Nitrite (NOy)
(after multiply by 3.3) mg/L
Transparency (from Tube) cm
Turbidity (from chart - use “_RI_T_U_ ___________________________________________________________
in database entry)
Ammonia Nitrogen mg/L
Other
Other
Other
Other
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CHEMICAL MONITORING DATA SHEET (WQ!I)

Date / / Begin Time : (am/pm) #Adults

MM— DD vy End Time X (am/pm) # Students
Certified Monitors Names Volunteer ID
Organization Name
Watershed Name Watershed#
Stream/River Name SiteID

(Please do not abbreviate.) (Above ID numbers are required.)

Current Weather O Clear/Sunny O overcast O showers O rain (Steady) O storm (Heavy)

Weather in Past 48 hrs. [ clear/sunny [ overcast O showers [ Rain (Steady) [ Storm (Heavy)

WATER QuALITY INDEX (WQI)

You may perform as many of the following tests as you wish; however, at least 6 must be completed
to obtain aTotal Water Quality Index value. Dividethetotal of the Calculation column by the total of
the Weighting Factor column to obtain the Water Quality Index rating.

Test Results Q-Value | [Weighting Calculation
Factor
mg/L
Dissolved Oxygen % saturation X 18 =
E. coli colonies/100mL X A7 =
pH units X A2 =
B.0.D.5 mg/L X A2 =
H,0 Temp Change change in°C X A1 =
Total Phosphate mg/L X 11 =
Nitrate (NO,) mg/L X 10 =
Turbidity NTU's X .09 =
TOTALS
Excellent 90 - 100% Bad 25-49%
WATER ALITY
Good 70- 89%% Very Bad 0-24% INDEX R(?AL'JI'I NG
Medium 50- 69%
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BIOLOGICAL MONITORING DATA SHEET

Date / / Begin Time : (am/pm) # Adults
MM DD YY

End Time X (am/pm) # Students

Certified Monitors Names Volunteer ID
Organization Name
Watershed Name Waershed#
Stream/River Name SitelD

(Please do not abbreviate.) (Above D numbersarerequired.)

Check M ethods Used Check Habitats Sampled
[ ] Kick Seine Net (3 times) [] Riffles [ ] Undercut Banks [ ] sediment

|:| D-Net (20 jabs or scoops) |:| Leaf Packs |:| Snags/Vegetation |:| Other

PoLLuTioN ToLeErRANCE INDEX (PTI)

PT GROUP 1 PT GROUP 2 PT GROUP 3 PT GROUP 4
| ntolerant Moderately | ntolerant Fairly Tolerant Very Tolerant
Stonefly Nymph Damselfly Nymph Midges Left-Handed Snail
Mayfly Nymph Dragonfly Nymph Black Fly Larvae Aquatic Worms
Caddis Fly Larvae Sowbug Planaria Blood Midge
Dobsonfly Larvae Scud Leech Rat-tailed Maggot
Riffle Beetle Crane Fly Larvae
Water Penny Clams/Mussels
Right-Handed Snail Crayfish
#0Of TAXA #0Of TAXA #0Of TAXA #0Of TAXA
Weighting
Factors: (X 4) (x3) (x2) (x21
230r More  Excellent POLLUTION TOLERANCE
17-22 Good

INDEX RATING
(Add thefinal index valuesfor each group.)

11- 16 Fair
10 or Less Poor

Other Biological Indicators

[] Native [ ] zebra [ ] Rusty [ ] Aquatic % Algae Diversity
Mussels Mussels Crayfish Plants Cover Index
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